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A b s t r a C t : 

The. statistical theory of, multiple productfon of pions, nucle- ' 

ons ll nonstable particles and antiparticles in ( fl N) - collisions 

is considered using the method described inlll '1 2 1 o 'The deductions 

of the:theory may be put into agreement with the experimental data if as

sume that "strange". and "usual" particles are produced in different 

space volumeso 

I n t r o d u c t 1 o ri 

In paperslll ,1 2 1 it was shown that in case of (NN)-collisions 

the relative multiplicity which· is predicted by the statistical thear y 
d ffll1 Hiple · 

yproduction and the charge distribution of secondary particles agree 

well enough with exp~riment when we are concerned with pions and 

nucleons o But it is in; sharp conflict with experiment for strange 

partioleso In order to bring the ~f~rementioned into agreement with 

experiment it was suggested to introduce· one more parameter-r·adius 
) 

of the space-region where the "strange" particles are "crystallized11 ., 

It should be noted that the considered model is essentially different 

from that of Lepore and Neumann1JI where the diffusion of the boun

dary of.the, space reg'ion is assumed» however, to be identiacal for dif

ferent kinds of particleso 

·In this.paper the modellll,l 2 t is applied for the considerat

ion of the multiple production of particles in ( IT N) - collisionsG 

G"~t 
So 

2o Results of Fermi-Belenky Model 

In Table 1 the theoretical and experimental yalues of the ratio 

of the probability of strange particle production to the pro-
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bability of inelastic pion and nucleon production under the assumpt

ion that both strange (S ~.· 0) and usual. (S • 0) particles. are· pro

duced in the,same space volume with the radius equal to the Compton 

pion wave length*o~As well as in case of (NN) = collisions the the-

.oretical value of this ratio exceeds many times its experimental va~ 
a,. 

lueo An an9"-ogous result may be obtained also.in the case if we as-

sume that all these particles are produced in the volume with the 

radius of the order of K-meson Compton wave lengtho Let us consider 

~ the mechanism of the multiple.production of strange particles more 
\ 
I in detailo 

.:to Tpe Re,sults of ''Comphund Pa;ticle" Model 

Because of strong interaction in pion-nucleon collision a ... 

"compound particle" is originally producedo The fac.t that the nuc

leon "crystallization" starts simultaneuosly with pions, from the 

volume the radius. of which being ~;(h/~r, C) is also. accounted 
, \'.· 

for this strong interactiono Therefore only one parameter - the vo-

lume of "crystallization" region** is included into ]'ermi statisti= 
a ' ~ 

cal theofo Quite another situation is for strange particleso We 

must consider that pion interaction with K=mesons 1s considerably 
' , ' \ l 

less than with the nucleons ( oth_erwise G"5t / 6"0 is much more 

than the experimental value as was shown above)o Due to this the 

*· In ·the cross-section of elastic ·production <ro the cases 
of II elastic production" of only one pair ( 11 N) are not taken into 
account: 

(N'li): (Jo= [ G"(N· n1i)+[ G(N ·?.N·h'IT) 
h~~ n~o 

** This fact is also reflected in the anomalous core diffu
sion in the nucleono 

t. 
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"flying away" of free K=mesons will start from smaller region with 
I 

the radius of the order of K=meson Compt~n wav® lengtho Th~n 1n the- 1 
formula of the _stat,istical weigh~ the Fermi. spac~. fac~o~: Yi 1s 

_changed for Y2 @r VJ* 0 

The first c~~e corresponds to Schvinger ~nd Gell=Man.n hypo

thesis on the global pion intera~ti<0rn with baryons1 1 1~ the second 

case will take place if pion interaction with 1\-i t:.-; ~ =par-

t1cles is considerabl,J less than with th® nucleonso As .can be seen 
- • ; ' : . , ' , . ·, t ' ; ' ' . -~ ,.. ' 

\. > 

from Table 2 the calculation :_with the weight f'a©tor v2 C fl .,;p): col-

1. 

. lisions is found to be. more :close to e:xperim_~_nt l 10 l ** o Since ~ost \ 

of strange particles are producted D®U"" the threshold o•ne ':~cru~d ,ncot · / 

expect good agreement with th<!l experiment from th!! statistical the- 1 

oryo However 9 the minimum of "'t~e ratio 65t/do in the region .., lBeV 

which is often of the statistical 'chara©tcr is confirmed· by 'the 

experimentllOlo 

In Table ) the results are given ©f the· @al@ulatioi-{of the 
. . . ·. . . . . . r.:- . . . . t 

relative probabil1 ty . o·f possible rceactions in ( lJ o=:p) and (TT =p)-• . . . . . . 

@ollisions with the energy E = '1 B~V for-the case weght :factol" v2 
and VJ (respectively w2% and w3i)o:In Table 4 the corresp0nd1ng re .... ! 

sults are given for ( fl+-·:: p) and ( ff- =P) = ©ollis1ons with the 

energy E =, 7 BeVo In both Tables the probabilities w1 are expressed 

in percentso The calculations are made under·the same assumptions 

and using the same method as in1 2 10 

-ff We use the notation as·1n lllfil 2 I~ 

** An analogous calculation for (p-p) collisions at J BeV 
. gives 16% for v1 ; 5,;7% for v29 0 92Tf fc,riVJo The second event is al
so found to be the closest to the·experiment ·"" Yll>o 
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REACTION 
(<ff l-p) 

n W?.°/o 

f\l · n · 11 I 0,6I4 

2 8968 

3· 32,0' 
4· ,3197 

5 II 9I 
6 I,42 

/\k nfi 0 0 

r I,64 

2 I,4I-

3 0,5'.3I 
l· 

I 

~l 
L I-< .] ~ 11 , , 0- 09284 . . I . .- 1 I • . L-</ r 

l 2,88 

2 2,8I 

3 I,02 

NKk· n11 0 090753 
•. 

I 0,4I5 

2 09253 

3 0,0223 

-7-

¥,
T a b 1 e J 

('ff-P) 

V✓., 0 /o W2° /o . V./3 °/o 

o,_68! ·0~722 0,8!8 

9,67 I0,2. II,6 

'359'7 ·30i>7 • · 34,7 

35,3 ·30,0 3490 

I2,4 1090 II 9 3 . 

I,58 
', 

! 9 26 I 942 

0 0,246 09 0127 

. ·0,0820 ! 994 - 0,0984 

0,0696 !966 0,0835 
" 

0~0260 · · o·~536 0,0267 

O,OI43 0,335 0,0172 

O,I44 3,40 09 173 
' 

O,I39 2,84 O,I4J 

0,0499 0,987 0,0490 

o·,oa'.39 09!53 O,I74 

0,463 0,4I8 0,473 

09282 09252 0,286 

0,0249 0,0209 0,0237 
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Continuation of Tab 1 e J 

REACTION 
. cu··\p) (ff'.'p) 

n "''2 °/0 · W3°/o W:?
0/o · ·.· W3°/o 

-2,NI\J· n 11 · 0 I,37 I,52 2,77 3,I5 - \ 

I · I,5I I,68 I,44 I,29 

2 Gk n<i"i 0 0510!76 . 0;03670 0,0357 o,o2I39" 

I 0,028! 2 0,0 I07 0,0332 o,o2r29 

2 o,o2r1s 4 o,o 666 o,o2Ia5 o,o47I6 

/\AN nTI 0 0 0 0,0706 0,02126 

/\~kKn1l 0 o,o3I78 09 056!0 
. 3 

o,o.36! ,0,04126 

L 2,kkn'li" 0. 0,03360 0,04123 3 , o,o 424 o,o4I48 

* The qua:riti);y in bracket.s signifies the;rl ?-umber of nulls, 
;. , 

for instance i O 0~3 :::. 0 oOJ 
. } 
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N· n<ff 

/\J<· nTI 

2 

3 
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5 I~,~8 
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.o. ; 0 
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. '-: 
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~f- ~" -
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-2,,?2 

0,3I6 

1 •! " 

y ,-28, 7 -
·,. 

''.·,··: _J,32 ... 

-~- ·0,386 . 

0,0403 

0,0954 
'" ... ,_._. •,.~' .. ~- •. , ~-, i ",-. . •. ,. '~ .. 

: . . 0 ,_980 . ··~ 
: / . 

0,0526 

O,0I33 
; . ' -, 

0 ·, 0,069I 

,I; ., I,,2I 

2 . O,O 373.. 0,08I5 

2 3 25 ....... . ' ··•. 

'.3 i./ : : I , 86 

.·4 ' 0,253 

C0,0972 

O,OIJI 
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y Nkk · n'iT 

jl I/ 
f'\. f"·· 
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\ 2-NN n'ii 
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~- iK- nTI 
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I°'- ~--- I 
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\ 
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I 

I 
\ 

/\/\N n 11 

n 

0 

I 

(fit- P) 

W2°1o 

0 
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2 Oj545 
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0 · I,47 

I !0~3 
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0 

·r· 
2 

0 

{! 
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- ,o-
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'tla O /o 
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W3°/o 
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09393 

0 

0,3ti8 
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. 0,232 

O,OI20 

09182 , 0,223, 
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I2,3 

I0,5 

'0;43I 

2 ,98 ,y 
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1
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REACTION 
(~Tt-p) ('ii-p) 

h Wa-0 /o .W3°/o W2% W3°/o 
-t LN n<ii 0 I,43 0,0267 I 9 f59 V 0,0324 ----~ 

., 2 2 ) 2-~ I o,690 o,o 25! 0,662 o,o 295 (__ 

-
!\IN·n'iT 0 0,960 O,OI19 I,!3 V 0,02I7 

I 0,572 0,02974 0~675 O,OIIB \ 

'\ 

AtN hTI 0,960 I,I3 ✓ . 0,02I7 
C . , /.-t; 

0 O,OI79 .c .h u, .ornt.t I ,o 

I. .P '2 
0,02974 

t\.\.t( .. h 't i;".A ..,. Lt_.o. 

I 0,572 0,675 _ O,OII8 

( 2:, ii\ 0 0 0 0,074I o,ol~494 
I 
I 

~~~?~L, 0 O,OI92 0,04123' 0,0226 o,o4I49 

.-, ·-;t;; . 0 0,0783 0,04502 0,0925 o,o46ro • _-::,J ' . .1 ~-
' 

\ 
--' ' 

'-

~ .--. ..-. N L.:..... ._:_! o, 0,!30 0,0224! 0,263 0,02506 

-· o,63732 10,02ar o,o2I54 ~ l-. '.<-C. :;=/-
/\NI\JK 0 0,OJ39 10~~ c.. t..i. ll\A c,.1-l 

. . -t., e.;· I I 
).,11....Qt~---, °'}l,il°"""'-. ~ 

0,02693 o,o,366 0,03768 
V > 

/\EN~< 0 O,OI4I )' 

1 
- JO,OI5? 0,03828 o,ora5 o,o2ror LNNk 0 

1) - 0 0,02784 o,o34I4 0,02926 0,03503 L ?~NK 

*Y · The quantity in brakets signifies the number of nulls. 
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